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XXVI. Conjectures relative to the Feirifadiiom found in St. 
Peter's Mountain^ near Maeftricht.' By Petrus Camper, 
M. D. F. R. S. 



Read July 6, 1786. 

THE clifcovery of a great number of petrified bones about 
the year 1770, in the mountain of St. Peter at Maef- 
tricht, and particularly of large jaw-bones with their teeth, 
fuggefted to the late M. Hoffman, firft Surgeon to the 
Military Hofpital at Maeftricht, a worthy member 6f.feve.ral 
learned Societies, and a great admirer of natural hiftory, the idea 
that thefe maxillae belonged to crocodiles. This notion was fpread 
by himfelf and his literary correfpondents through all Europe. 

He did me the favour to fend me, not only the hiftory of 
thofe petrifactions, but alfo feveral figures of the jaw-bones in 
queftion, and of other bones, which were all intirely new to me, 
except fome fragments of the bones of turtles. I difcovered, 
however, at the very firft light, the chara£teriftical differences 
which diftinguiftied thefe bones from thofe of crocodiles, of 
which I had at that time feveral in my collection. 

His intention was to write upon this fubjeft, and to fend his 
effay, containing his reafons for fuppofing thefe bones to belong 
to crocodiles, to the Royal Society ; but I diffuaded him, as a 
friend, from doing this, left he fhould afterwards be under a 
necefiity of retracing his opinion : and I fent Him a figure of 
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the lower jaw of a crocodile, accurately done by my o.vtt* 
hand, and foon after the (kull and under jaw of a pretty larger 
crocodile ; which induced him to defer his defign of writing 
about thefe antiquities of the old worlds until he fhould be 
better informed on the fubjeft of cetaceous fifties, 

Major Drou in,, of Maeftricht, who made, about the fame 
time, a collection of an infinite variety of corals, madrepores, 
alcyoniums, echinites, belemnites, (hells, and petrified wood, 
from the fame mountain and its environs, likewife procured a 
beautiful fpecimen of two maxillary bones of the fame incog- 
nitum, but with the infides turned outwards ; and this gentle- 
man alfo fuppofed them to belong to the crocodile. A {ketch 
of this fpecimen is to be found in M. Buchoz's Dons de la 
Nature, tab. 68. But the fpecimen itfelf is now in Teyler's 
Mufeum,, at Haerlemj with the -whole' of Major Drottc'n's- 
collection. 

Another ftill more valuable and perfect fpecimen is to be feen 
at the houfe of the reverend Dean Godding, of which there 
is likewife a rough (ketch in M. Buenoz's Dons de la Nature? 
pi. 66. In this the greater part of both the upper and under 
maxillary bones is intke, and a bone, with fmall teeth, be- 
longing to the palate ; by which it appears, the animal had 
not only teeth in the jaw-bones, but alfo in the throat, as 
feveral fifties have, but which are never found in the mouth of 
crocodiles. 

Notwithstanding all my endeavours to convince my friends,, 
and afterwards M. Drouin, and particularly the Dean, whofe 
valuable and truly beautiful fpecimen s I faw in the year 1782* 
I never could prevail upon them to adopt my opinion, that 
thefe bones belonged to phyfeteres or refpiring fifties. M v 
Hoffman n, adhering clofely to the Linnaan Syftem, ob- 
jected, 
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je£ted, that the phyfeteres had teeth only in the lower jaw* 
bone, whereas this foffil monfter had them, in both upper and 
lower maxilla* He did not feem to recoiled, that (pvcr^jr^ 
iignifies fbmething refpiring, or breathing, and applied to 
fifhes, breathing Jijhes ; nor that the phyfeteres, according to 
the Linnsean fvftem, have fmall teeth in the upper jaw-bone, 
though larger ones in the lower jaw, according to the obfer- 
vafions of DiyOtho Fabricius, in his Fauna Groenlandica, 
p. 42. where he mentions the macrocephajus, and p. 45. where 
lie fpeaks of the microps. 

In Auguft 1782, I fent M. Godding, who had favoured 
me with a copy of his valuable fpecimen, a full demonftration 
of its being the head of a phyfeter, or breathing fifti, Del- 
phinus, or Orca, or under whatever genus it may be ranked* 
as having large teeth of the fame fize in both the maxillae* 
But in vain; for he continues ftill to call it a crocodile, as if 
its value depended upon the fpecies of the animal. 

The analogy of all the other marine bodies feems to make 
it ftill more .probable, that thefe large bones belong to the 
inhabitants of the fea, and not of rivers. The large turtles, 
the numberlefs echinites, madrepores, (hells, alcyoniums, be- 
lemnites, orthoceratites, and fo on, are all fea animals ; and 
the crocodile would, in that cafe, be the only inhabitant of the 
rivers mixed with them. 

The pretended crocodile found near Whitby, in Yorkshire, 
Phil. Tranf. vol. L. p. II. 1758, § 92. p. 688. and ibid. § 108. 
43. 786. is undoubtedly the Ikeleton of a Balaeua. 

§ 2. After the deceafeof M. Hoffman*, his family having 
offered the whole coliedion for fale, I went in Aiiguft 1782 to 
Maeftricht on purpofe to examine it ; and I could not but 
greatly admire the richnefs and beauty of the collection, efpe- 
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daily that of the foflil bones from St. Peter's mountain ; but 
as the heirs did not confider the expences neceflary to tranfport 
the colleftion down the Maefe, where each fovereign puts an 
enormous duty upon every thing that pafles through his terri- 
tories,, nor the fmall number of perfons who were likely to 
purchafe it, they rated the price fo high that nobody ehofe to 
bid for it* 

The eldefi: daughter having at length- become pofleffed of 

the whole, offered me the principal fpecimens at a price I 

agreed to. Amongft them were the duplicates I have already 

-Jfent to the Britifh Mufeum, and with which the honourable 

Trustees are perfectly fatisfied* Thefe fpecimens may ferve 

ikewife to afcertain what I have faid about them, as being 

sal fragments of phyfeteres, fome of turtles, and the like, 

l&ut not a fingle one of any fpecies of crocodile* 

§ 3. The arguments for their being jaw-bones and vertebras 
of fifhes feem to be, firft, the fmoothnefs of thefe bones; 
and, fecondly, the many holes by which the nerves go out at 
the fide, and under each tooth, as is very evident in that beau- 
tiful fpecimen now in the Britifh Mufeumy on the outfide of 
which eleven holes are visible, in the. fame manner as they are 
in the delphini, and more particularly in the lower jaw-bone 
of the cete, the Phyfeter macrocephabus, or \pot-fifh, cacha- 
lot, &c. Thirdly, the form of the teeth, which have folid 
roots, as in tab* XV e fig, 6, B. 5 C, E,. F, and the fix teeth of tab. 
.XVL Fourthly, becaufe there are little teeth, in the palate, as 
in. Dean Godding's fpecimen. Fifthly, becaufe the vertebrae 
have the appearance of true cetaceous vertebrae, as in fig. 5. 
tab. XV. and in feveral beautiful and large fpecimens now in the 
Mufettm*, Several of thefe ■ vertebrae were befides intirely ua-* 

known- 
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known to me, andnqt at all analogous to the vertebrae of the 
crocodile, defcribed and reprefented by Dr. N. Grew. 

§ 4, As I intended to vifit London in 1785, I flattered 
myfelf I fhould ftill find the fkeleton of tha great crocodile 
formerly at Grefliam College, and be able to find out fuch 
ehara&eriftie diftin&ions as fhould be neceffary to decide the 
queftion. Dr. Gray was fo kind as to go with me to the 
lower apartments of the Britifh Mufeum-, where we found* 
though not without difficulty, the fkeleton much negle&ed, 
Spoiled, and deprived of federal interefting; parts. I admired, 
neverthelefs, the remainder of it, being infinitely pleafed with 
the tranfverfe futures* tab.. XV. fig f i„ 2, a r b. c r f, \ £ by 
which not only thofe of the neck and- thorax, but thofe of 
the loins alfo, are divided, and which I made a drawing of, as 
large as the life, the 20th of O&ober, 1785,, of which fig, 2;. 
and 2. are very accurate copies. 

I confefs I had not obferved that particular divifion or future 
in the Ikeleton of a fmall crocodile, of thirteen inches, made 
by my youngeft fon ; but after being apprized of it by the 
large fkeleton in the Mufeum, of twelve feet four inches, 
Paris meafure^ on looking at my own when^ I returned 
home, I found- them both alike,, and that thofe parts were not 
epiphyfes ; of which, however, the tranfverfe proceffes of the 
neck, fig. 1. V, e, q, 0, #, p, have all the appearance, though: 
there is no other epiphyfis to be obferved in the reft of the 
bones of that large fkeleton. 

When we compare the foffil vertebra, fig. 5, with thofe now 
ki the Mufeum, we fhall find the epiphyfes AB, CD, analo- 
gous to a, b, c r d, fig. 4. being the real epiphyfes in the ver- 
tebra of a young gorpoife*. 

I procured^ 
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I procured, In London, the largeft vertebrae of the neck of 
a turtle I could get, and prepared two of them as in fig, 3, hi 
which, ,as along the back of that Angular creature, I found the 
tranfverfe divifions a, e, d 9 f: of all which 1 have not feen 1 
fingle in fiance amongft the dorfal fpinae from St. Peter's moun- 
tain, one of which confifts of feven, another of twelve, and a 
third of fourteen vertebrae. Some of the vertebrae have, I 
acknowledge., an inferior procefs, as m the ^crocodile, /, m % 
fig. i... Of thefe I have fent like wife two to the Mufeuni. 
The oftrich, and the turtle My das > have fuch proedJes, hut 
po quadruped I know of. 

The acticulatioB of the vertebrae with each other, by tht 
furfaces of the bodies themfelves, is intirely different, not only 
from that of the crocodile, but from that of all the setaceous 
ilfhes I have ever feen : and I dare venture to affert, I have 
feen a great many, exclusive of thofe in ray colle&ion. The 
anterior part of the Maeftricht vertebrae is more or lefs trian- 
gular and hollow, as in fig. 5. Q, D, L. Thepofterior AB is 
convex. Both thefe furfaces are very fmooth, as if they had 
been covered with a .very thin cartilage, and moved one upon 
the other, without being united by an elaftic lamella, as in all 
.quadrupeds and cetaceous fifties; in which the vertebrae have on 
both the furfaqes around brim, or circular edge, a, h, /, £, by 
means of which the ligaments are eonne£ted, and a fiat hollow 
Surface within^ as 6, /, fig. 4. for thejelafiic pulp that is between 
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§ 5. The dentition : is fo lingular in thefe foffil jaw-bones 
that it deferves a particular defqription. In all quadrupeds, as 
in man, the teeth which appear firft are all foed at a certain 
period of life, and in the mean time new ones are formed 
: $ bove, under, or at the fides of the primordial or temporary 
3 teeth, 



PetrifaSiions found tn St. Peters Mount am. 44^ 

teeth, but in different fockets. The grinders are not all re- 
newed, but ^general three when there are fix, and two whei* 
there are five. Nature, however, is not always uniform in this 
operation, Mr. John Hunter, a worthy Member of our 
Societyi has given a very interesting and complete natural 
hiftory of the teeth, in which thefe observations are ftated. 

In the crocodile the Succeeding or Secondary teeth appear even? 
when the animal's head is equal to two feet ; that is, when 1% 
has acquired one-third of its ufual growths When they grow 
too faft, before the temporary tooth is fhed, they perforate the 
fide of the bone, at the part where they meet with the leaft 
refiftance. Inflances of this variety occur in the large croco* 
dile's head, which is in ray collection. 

In all quadrupeds the enamel is, of the folid parts of the 
teeth, the firft formed, making a cavity, in which the other 
bony fubftance is depofitedl, and formed by lamellae placed 
one within another, as is observed by Mr. John Hunter in? 
the work already mentioned, p. 92. To this the root is added, 
which is filled in the fame manner till 1 the tooth is long enough 
to pierce through the gums. 

But in the foffil jaw-bones of St. Peter's mountain, a 
fmall fecondary tooth is formed, with its enamel and folid root 
at once, within the bony fubftance of the primordial or tem- 
porary tooth itfelf, as is to be feen in the fmall fragment now 
\xx the Rritifh Mufeum, and in tab. XVL A, B, C, D, E ; which, 
by continuing to grow, feem to make by degrees fufficient ca- 
vities in the bony roots of the primary teeth : but what be* 
comes of them at laft, and how they are (hed, I am not able 
to guefs. I have one in my colle6tion- y where the fucceeding 
tooth is intirely formed within the center and fubftance of the 
primordial tooth. In the 6th figure .(tabrXV.) a little oval cavity is 

obfervab!e ? 
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obfervable, which has been the feat of a new or fecondary 
tooth. 

. § 6. The maxilla inferior of the incognitum, fent by me to 
•the Britifh Mufeum, Is a raoft magnificent fpecimen, having 
fourteen teeth. A fimilar one, fomewhat longer (as it mea- 
fures 31 feet) in my own colle&ion, has alfo fourteen. Ano- 
ther fragment of the left fide, two feet long and eight, inches 
broad, fhews the primordial and fucceeding teeth in the clearefi 
manner. 

The fpecimen, of which I fent a -drawing (tab. XVL) to the 
Illuftrious Prefldent of our Society, Sir Joseph Banks, is ftill 
more ufsful to confirm the mode of dentition than any other I 
have in my mufeum. 

~§ 7. Several ribs and the phalanges of th# toes of the fore- 
feet, a fpecimen of which I fent in a fragment from the fame 
rock, of about a foot long and eight inches broad, may ferve 
as another proof of the difference between thefe and the cro- 
codile's toes, when pompared with the ftilj valuable, though 
negle&ed, fkeleton in the Britifh Mufeum ; which I am forry 
I could not make a drawing of, having been top much em- 
ployed on other objects. 

All thefe chara&eriftic differences cannot fail to -convince the 
Jearned Society of the truth of what I have affer ted, about the 
animal thefe bones belonged to| for though we cannot deter- 
mine exa£lly the fpecies itfelf, yet I flatter myfelf the preceding 
obfervations evidently prove, tha>t they did not belong to anj 
..animal of the crocodile kind. 

§ 8. Another very beautify! fp^cimen^ "a foot and 4 half 
long, and about ten inches broad, I have been induced to add, 
hecaufe it contains the anterior part of the fcutum of a very 
large turtle, pf this Mr, John FJu^tek has an analogous 

bone 
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bone from the fame mountain in his valuable cplle£tion, buc 
fent to him ynder another name* I am convinced it belonged 
formerly to a turtle; firft, beeaufe I have from the fame 
mountain the intire back of a turtle, four feet long and fix- 
teen inches broad, a little damaged at the fides, and a pretty 
large fragment of another turtle, in my poffeffion. 2dly, Be- 
eaufe I have a fimilar one, but fo placed within the matrix as 
to fliew the iiyfide, which is perfectly analogous to the iniide 
of that piece in the back of a large turtle I got in London, by 
the favour of Mr. Sheldon. 3dly, Beeaufe I have amongft thefe 
bones the lower jaw-bone of a very large turtle, of which 
the crura, though not intire, are feven inches long, and 
diftant from one another fix inches ; the thicknefs is equal to 
■$% inch. 

All thefe fragments prove the frequency of turtle bones 
amongft the other foffil bones found in the mountain near 
Maeftricht. 

Dr. MrcHAELis wrote to me fome time ago, that. the above- 
mentioned fragment, in Mr. J. Hunter's Collection, be- 
longed to a bird; which I could hardly- believe, as I never had 
feen in any colledion whatfpever, either in London, Paris, 
Bruflels, Gottingen, Caffel, Brunfwic, Hanover, or Berlin, 
nor in my own country, any foffil bone belonging to a bird* 
I know thjpre is a fmall one defcribed in the Abbe Rozier's 
Journal de Phyfique, for March 1782, which is at prefent in 
the colledion of M. d'Arcet, at Paris. I expe£t alfo from 
Montmartre a fmall leg of a petrified bird ; but thefe are the 
only ones I have ever heard of, thofe of Stonefield, near Wood- 
ftock, being moft undoubtedly of fifhes. I think it is a cir- 
cumftance worthy the attention of the curious, that no human 
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bones, and of birds but very few, have been hitherto found la 
a petrified ftate, and belonging to the old world. 



PETRUS CAMPER. 



Klein Lankum, near Franeker^ 
June i8 s ij86* 
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Fig* i, 2. Are vertebrae taken from the fkeleton of the cro- 
codile defcribed by Dr. Neh. Grew* in his Catalogue of the 
Natural Rarities at Grefham College* p. 42.- and p. 43. 

a 9 b* c 9 f* S 3 %• the bodies of the vertebrae; a $ b of the 
fourth; c 9 f of the firft vertebra of the neck; jG 3 % 9 t. and 
#, y 9 w. the fpinous proceffes ; y /3. and s, the afcending J 
/, and u u the defcending proceffes ; g, h 9 c 9 L d* e 9 n 9 p? a 9 -p 
the tranfverfe, united by cartilages to the bodies of the verte- 
brae. Grew calls them ojfa mucronata. The tranverfe pro- 
ceffes of the fourth vertebra being loft, the roots of themucro- 
nated procefles are very evident at g h, i h 

On the under part of thefe vertebra are (/ and m) proceffes^ 
fimilar to thofe we find in the vertebrae of the neck in turtles 
and birds. Not only the fix pofterior but the five anterior ver- 
tebrae of the back are provided with fuch proceffes ; of thefe f 
however, Dr. Grew makes no mention. 

z Fig, 



Petri/anions found in St. Peter's Mountain. 45^ 

Fig, 2. Reprefents the feventh vertebra of the back ; A, 
and G. are the afcending and defcending proceffes, forming 
the articulations with the adjacent vertebra? ; B, the tranf- 
verfe procefs, to which is united the rib FB. in B. ; 
DE. the fpinous procefs ; H, H, I. the body of the fame ver- 
tebra. 

Thefe figures are as large as the life, and*made from the 
fame fkeleton, now in the Britifh Mufeum. The whole length 
is equal to I2f feet, Paris meafure ; the head equal to 2 feet ; 
the neck equal to 1 foot ; the trunk equal to 3 feet 8 inches ; the 
tail equal to 5 feet 8 inches. The meafurement given by Dr. 
Grew does not agree with mine; but he feems not to have 
taken it with great attention (p. 42.), for he makes ufe of the 
words about \ almqjl, &c. 

Observation. What ftruck me was, the tranfverfe future, 
#9 ^ *» f ^5 £• which divided the bodies of all thp vertebrae of 
tlie neck, back, and loins. This divifion ended with the os 
facrum, which was intire, as were alio the vertebrae of the tail. 
Dr. Grew feems only to haven taken notice of the futures be- 
longing to the tranfverfe procefies. 

I have a fmall fkeleton of a crocodile equal to 1 3 inches, iji 
which the 7 vertebrae of the neck, 1 2 of the back, and the 
5 of the loins, are divided in the fame manner as in the large 
fkeleton in the Britifh Mufeum. Thofe of the os facrum 
and tail are without, and have no mark of an eiiohyfis. 

Conclusion. The tranfverfe divifion of the vertebrae .above- 
mentioned is alfo peculiar to this animal ; and there is. no 
epiphyfis, as in other animals. 

To be fure of this, 1 differed and made a fkeleton of the 
L'acerta Iguana, Linn, fp* 26. perfectly well deferred by 

.N 11 n 2 Maro 
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Marcgraf, Bift. Braf. p. 2%$. cap* 1.1.;. but I found no. 
fuch divifions, though the animal was young, and though it 
had ftill epiphyfes on the legs, &c, The neck confifts of ^verte- 
brae, the back of 1 f , the loins of 9, the os facmm of % as 
in the 'crocodile; the tail of more than 60. 

The difle&ion of tortoifes feemed to me of confequence, at 
leaft a more accurate infpediion of the vertebra, particularly 
thofe of the neck, as being analogous In feme refpeffcs to 
thofe of the crocodile, efpecially in the itru£bure of the infe- 
rior procefles I), and E, with 4?% fig. r« 

Fig. 3.. Reprefents two- vertebra' of the neck of a pretty- 
large turtle, natural fize.. 

AR,.BC. the bodies; L. and L the afcen ding, H. and X 
the descending proceffes ; R. K. the fpinoiis, a^ k d, e.lho: 
.tranfverfe, and B. E. the inferior proceffes- 

a r 6 9 c*d r e r f. the tranfverfe divdfion of thefe r fimilar to 
that in the crocodile. 

Fig. 4. A vertebra from the tail of a young phoeaena 4r 
porpoife ; in which >a 9 k is an orbicular plate, united by means 
of cartilage to the body of the vertebra #, d. which is provided. 
with fuch a one on both fides, a 3 k and c f di 

Thofe bony lamella are the epiphyfes of the vertebrae, and! 
are alike in all quadrupeds, to which clafs all the cetaceous 
Mies belong. When-, we confider the ftruCture in general* 
©f thefe laft, we find the hind legs only are wanting, and of 
eourfe the offa innominaia ; but the offa pubis are very re- 
markable in all of them.. 

Fig. 5. Is a foflil vertebra of the unknown animal, whofe 
bones are io often met with in. St. Peter's Mountain at Maef- 

7 trieht r . 
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fricht. A> B i C, D, is the body; C, I, K, E, F. thd fpinous 
proceffes* C> K, L the medullary canal, running under 
K, E, F, in a dire£tion parallel to IF, and coming out again 
at F. The remaining marks of the lamellated epiphyfes I, D. 
and A, B. are evident proofs of the analogy between thefe and; 
the vertebrae of the cetaceous fifties ; and alfo of their want of 
refemblance to the vertebra of the crocodile, as will appear by 
comparing the firffc and: fecond figures with the fifth. 

Fig, 6. Is a very accurate drawing oB one of the foffil 
teeth belonging to the fame incognifcum* ABC. is its pointy 
of a lanceolated figure, whofe edges BA,. and AC, are 
dentated ; B C. is the root,, uneven,, bony, fixed 1 within the: 
focket with D > G> F. ; D, G, B, Cis covered with the gums ;; 
H, I. is an- oval finuofity, in which generally the fecondary 
teeth are generated, as is feen in tab* XVT. reprefenting 
a fragment of the upper jaw-bone of the fame incognitum^ 
A, B, C, D,.E. 

The teeth in all the Phyfeteres and Delphini have folid roots, 
except in the young ones, in which they often have cavities to* 
receive the blood- veflels and nerves*. But the crocodile has the: 
teeth intirely hollow, as appears in 

Fig. 7. in which the cavity n, A, 6, (hews the difference 
between the crocodile's teeth and thofe of the cetaceous aiut 
other fifties. This tooth is the anterior one of a large head of 
a crocodile, two feet long, and of the fame fizz as that in the 
Britifti Mufeum. A hollow tooth may notwithftanding be- 
long to a Phyfeter, as Dr. Otho Fabricius obferves in his 
Fauna Groenlandica, p. 44. when fpeaking of the Phyfeter 
microps : of which he fays, " Habet in maxilla inferior! dentes 
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.*2, utrinqufi ■. 1 1 areuatos f faldformes, V/?/w ad ^kiB.^m 
within they are hollow .tosthe^vety end* 
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Fragmentum Maxilla fuperioris, lateris dextfi capitis 'Pljlyv-. 
feteris incogniti, ex Monte St, Petri, Traj. ad Mofam. Origo 
dentium ferotinorurn ex ipfis radicibus folidis primo enatortun 
in qmiique manifefta eft. Quae ad dentitionem hanc fingularem 
.pertinent, ex figur. 2. Tab. Fragm, fimilis fed Maxilh inf. 1% 
Aug* 1784. petidebent. 
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